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Broadcast Ephemeris Parameters Fitting for GEO Satellites Based on Coordinate T rans-

formation
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Abstract : Anintroduction on broadcast ephemeris parameters fitting for GEO satellites based on coordinate trans-
formation is presented. The formulas of the relationship between the new instantaneous orbital elements as well as
their perturbation and that before coordinate transformation are derived, and influence of difference inertial coordinate
(different X—axes orientation or different rotation angle) is analyzed. Experiments for broadcast ephemeris
pa rameters fitting fromsimulated GEO orbit data are conducted to analyze the impact of different rotation angular
adopted on the fitted ephemeris parameters. Our analysis and experiments show that: first, the inclination angle of
the orbit obtained by simplified coordinate transformation is not constant but subject to periodic variation. Second,
the perturbation of inclination angle in original frame may be magnified and then absorbed by the perturbation of
inclination angle and perigee in the new coordina te system, while the magnification varies from tens to thousands
and sometime singularity happens. Third, the range of some fitted GEO broadcast ephemeris parameters such as
“ Mea n Motion Difference From Computed Valug and “Rate of Right Ascensior” gradually decrease as the rota tion
angle increa ses.
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Tab. 1 max and min value of An, &,, &> with respect to different rotation angular [Tx 10710
An e &=
B
min max min max min max

3 - 55.3167 134. 535 - 131. 149 58.3263 - 2.386 60 3.375 44
5 - 28.5029 56.1523 - 52.8776 31.6572 - 2.400 67 3.378 56
10 - 12.1395 24.3812 - 21.2419 15. 660 8 - 2.42155 3.404 96
3¢ - 1.3855 9.1796 - 6.4442 5.643 94 - 2.41145 3. 48799
55 1.404 0 5.9342 - 3.8048 3.4894 - 2.418 17 3.491 43
8¢ 2.3583 4.4845 - 3.1128 2.9203 - 2.41100 3.39226




150 May 2011 Vol. 40 Sup. AGCS http: Il xb. sinomaps. com

3
: Ja
e ( )9
6
GEO
(1) ,
(2) (
X )
Kepler
(3) GEO
GEO An S
5 .m0 S 10" "7
GEO
izoo ’

[1] HUANG Yong, HU Xiaogong, WANG Xiaoya, et al.

[3]

[4]

Precision Analysis of Broadcast Ephemeris for Medium and
High Orbit Satellites [ J]. Progress in Astronomy, 2006,
24(1): 8+88.( s s ,
[J]. , 2006,24(1): 8+88.)
CHEN Liucheng, TANG Bo. Impact of Coordinate Trans-
formation on Fitting Accuracy of Kepler Broadcast
Ephemeris [ J]. Journal of Spacecraft TT& C T echnology,
2006, 25(4): 19-25.( R . Kepler
[J]. ;
2006, 25(4): 19-25.)
PARKINSON B W. The NAVSTAR/Global Positioning
System[ M]. Beijing: Surveying and Mapping Press, 1983.
( BW. [M].
, 1983.)
HAO Jinming. GPS Broadcast Ephemeris Fitting Using
Station Observations [ D|. Zhengzhou: Institute of Surveying
and M apping, 1989. ( . GPS
[ D]. : , 1989.)
CUI Xiangiang, JIAO Wenhai, JIA Xiaolin, et al. Comparisons of
Two Kinds of GPS Broadcast Ephemeris Parameter
Algorithms[ J]. Chinese Journal of Space Science, 2006,
26(5): 382 387. ( R R , . GPS
[J]. , 2006, 26
(5): 382-287.)
XIA Yifei, HUANG Tianyi. Spherical Astronomy [M].
Nanjing: Nanjing U niversity Press, 1995. ( ,
[M]. : , 1995.)
(AL R )

: 201-0F30
: 2011-03-23
(1983—), , , ,
GNSS

First author: RUAN Rengui( 1983 —), male, master,
assistant engineer, majors in GNSS date positioning.

Email : rrg2002me@ 163. com



